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Abstract Men have higher death rates than women, but
women do worse with regard to physical strength, dis-
ability, and other health outcomes, the so called male–
female health-survival paradox. The paradox is likely to be
due to multiple causes that include biological, behavioral,
and social differences between the sexes. Despite decades
of research on the male–female health-survival paradox,
we still do not fully recognize whether behavioral factors
explain most of the gender gap or whether biological and
social differences contribute more substantially to the
explanation of the sex differences in health and mortality.
Little work has been done to investigate the magnitude of
sex differences in healthy life expectancy and unhealthy
life expectancy, as well as to examine the contribution of
mortality and disability levels to the sex gap in health
expectancy. The five selected works presented at the
Re´seau Espe´rance de Vie en Sante´ (REVES) Meeting 2009
in Copenhagen, and published in this issue, provide new
insights into sex differences in health expectancy. The
papers examine sex differences in health expectancy indi-
cators in the EU countries, as well as trends in health
expectancy in Hong Kong and in the US. They go beyond
description of sex differences in health expectancy and
assess the contributions of mortality and disability to
gender differences in healthy life years and unhealthy life
years, investigate temporal changes in sex differential
health expectancy, as well as analyze contributions of time
and age dimensions to the gender gap. They also show that
there is still work to be done to indentify and quantify
mechanisms underlying sex differences in longevity,
health, and aging.
Men die, women suffer: that is what is called the male–
female health paradox (Nathanson 1975; Wingard 1984;
Waldron 1995; Case and Paxson 2005; Barford et al. 2006;
Oksuzyan et al. 2008). At all ages male death rates are
higher than that of females indicating that in terms of
mortality women are healthier than men. However, women
do worse with regard to disability and other health out-
comes (Jagger et al. 2008; Scho¨n and Parker 2008; Chris-
tensen et al. 2009; Crimmins et al. 2010). What are recent
developments of sex differences in mortality, life expec-
tancy, and health expectancy? Is the gender gap after
several decades of increasing trends now decreasing? What
are the reasons for these changes?
In 1955 Jeff N. Morris showed that in the second half of
the nineteenth century in United Kingdom (UK), the death
rates were high and increasing among middle-aged indi-
viduals (Morris 1955). Men had only about 10% higher
death rates than their same-aged female counterparts.
Thereafter, due to improved living conditions death rates
began to fall from 1900 and continued to decline until the
1920s. From the 1920s, trends in mortality diverged by
sexes: improvements in mortality rates stagnated among
men, whereas they continued to decline among women. In
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the 1950s, a middle-aged man had almost twice higher
death rates compared with the same-aged woman. Morris
showed that all-cause mortality among men continued to
fall from 1920 to 1950 when coronary heart disease and
cancer of respiratory system were excluded, suggesting that
the increasing sex differential mortality in UK was pri-
marily due to the beginning of a modern epidemic of
coronary heart disease and lung cancer related to increasing
smoking behavior among men (Morris 1955).
Previous research on trends of the sex differential in
mortality showed that within the first three quarters of the
twentieth century the gender gap widened in most indus-
trialized countries (Nathanson 1975; Waldron 1985; Rigby
and Dorling 2007). Since the 1970s, sex differences in life
expectancy start declining in most developed countries,
although the timing of the narrowing of the sex differential
in mortality varied across these countries (Gjonca et al.
2005; Glei and Horiuchi 2007). Only in Japan the sex
differential in life expectancy continues to widen due to
relatively small improvements in mortality from circula-
tory diseases and increasing mortality from cancer and
external causes among men.
Despite consistently higher survival rates at all ages
among women than among men, the female advantage
seems to be less pronounced when health is measured as
lifetime in a healthy state (Jagger et al. 2008). Health
expectancy indicators are important and useful to assess
population health as they represent a refinement of life
expectancy by combining quantitative and qualitative
information about the total length of life and length of life
spent in different health states (Sullivan 1971). Since they
can be based on various concepts of health, it is possible to
estimate several health expectancy indicators (Robine
2002; Robine et al. 2003). Previous studies showed that
different trends were observed for different health expec-
tancy measures, populations, and time periods under
investigation (Robine 2006; Cambois et al. 2008; Jeune and
Brønnum-Hansen 2008; Parker et al. 2008).
Recent review articles illustrate that although old-aged
mortality has been substantially postponed in most indus-
trialized countries, research evidence on trends in health
expectancies, chronic diseases, and disability rates at very
old ages is inconsistent (Christensen et al. 2009; Vaupel
2010). Little work has been done to investigate the mag-
nitude of sex differences in healthy life expectancy and
unhealthy life expectancy, as well as to examine the con-
tribution of mortality and disability levels to the sex gap in
health expectancy.
The Re´seau Espe´rance de Vie en Sante´ (REVES) is an
international organization that promotes the use of health
expectancy as a population health indicator and is involved
in the definition and measurement of disability globally
to facilitate cross-country comparison studies (REVES
1989-2010). The annual REVES meeting in 2009 in
Copenhagen was held to study and quantify differences in
health expectancy between men and women as well as
inequalities between socioeconomic groups and subpopu-
lations of different ethnicity.
The following issue is based on five selected works
presented at the 2009 REVES Meeting. Three studies
focused on sex differences in health expectancy indicators
in the EU countries (Frova et al. 2010; Nusselder et al.
2010; Van Oyen et al. 2010) and two studies examined
trends in health expectancy in Hong Kong and in the US
(Cheung and Yip 2010; Reynolds and Crimmins 2010).
Based on the European Union Statistics on Income and
Living Conditions Survey (EU-SILC) Nusselder et al. and
Van Oyen et al. showed that patterns of sex differences in
healthy life expectancy and unhealthy life expectancy are
divergent in the original EU15 and the new EU10 states
(2010). Remarkably, life expectancies with and without
activity limitations at age 50 were found to be higher among
women than among same-aged men in all EU countries,
except in Cyprus, Portugal, and Spain, where life expec-
tancy in good health was greater among men than among
women (Van Oyen et al. 2010). The sex difference in life
expectancy with and without activity limitations was gen-
erally larger in the EU10 than in the EU15 countries
(Nusselder et al. 2010). Decomposition analysis by Nusselder
et al. revealed that the absence of the gender difference in
Healthy Life Years at age 15 in the original EU states was
due to almost complete compensation of the female
advantage in survival by higher disability levels. Similar
magnitudes of sex differences in Unhealthy Life Years in
the EU10 and the EU15 countries masked important dis-
advantage among the EU10 men: stronger mortality dis-
advantage at younger ages and small or virtually absent
disability advantage than in the EU15 men (Nusselder
et al. 2010).
Van Oyen and colleagues showed that the gender gap in
life expectancy with activity limitations at age 50 in the
original and new EU countries was negatively associated
with gross domestic product, expenditures on elder care
and life-long learning (2010). Despite the cross-sectional
nature of these studies and, thus, inability to examine
causal associations, they have important implications for
the future suggesting that the sex differences in health
expectancy indicators are amendable to reduction via
improved elder care and reduced income inequality.
Nusselder et al. and Van Oyen et al. emphasized diffi-
culties of international comparison studies even when
substantial efforts have been done to harmonize data col-
lection instruments in the SILC (2010). Some cross-country
differences can be explained by methodological differences
in data collection instruments, mode of data collection, and
patterns of non-response (Ekholm and Brønnum-Hansen
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2009), although within-country comparison of sex differ-
ences in health expectancy is less sensitive to such issues. It
should also be mentioned that different patterns of sex
differences in health expectancy could have emerged if the
authors had longitudinal data and/or included institution-
alized individuals. Cambois et al. (2008) showed that for
France the size of the error when considering all years lived
in institutions as years of disability is negligible for life
expectancy without functional limitations at age 65 and
very small for life expectancy without personal care
activity restriction. However, the proportion of institu-
tionalized individuals, criteria for and sex-specific patterns
of institutionalization may vary across countries.
The other three papers presented in this issue examined
the trends of sex differences in health expectancy indica-
tors. Frova et al. showed that the sex differences in total
and disability free life expectancy at age 30 decreased from
1994 to 2005 in Italy (2010). These trends were explained
by a combination of increasing disability trends among
women and more rapid decreases in male mortality in this
period. The largest contribution due to disability was
observed among women aged 85 years and older and due
to mortality among 55–84-year-old men.
US data showed that health at older ages, defined as
work ability, improved modestly from 1997 to 2007, sim-
ilar in men and women (Reynolds and Crimmins 2010).
These trends were largely explained by increased averaged
educational level over the period and would have been
greater without increased obesity over this period. This
study highlights that future trends in work ability at older
ages may be unclear considering increasing trends in
obesity in the US and other developed countries (Wang and
Lobstein 2006). In contrast, in Hong Kong, an increase in
total life expectancy from 1996 to 2008 was accompanied
with longer life with chronic morbidity and disability and
this health deterioration was found to be greater among
women than among men (Cheung and Yip 2010). Cheung
and Yip suggest that changes in question wording and
interval between consecutive waves may influence the
estimates of morbidity and disability prevalence and, thus,
the observed trends should be interpreted cautiously.
Previous research reports that women report worse self-
rated health than men, although the magnitude of sex dif-
ferences varies across EU countries (Bambra et al. 2008). It
has also been demonstrated that men have superior physi-
cal performance (Jeune et al. 2006; Oksuzyan et al. 2010)
and fewer limitations in functional abilities compared with
the same-aged women (Crimmins et al. 2010). However,
the literature on the female disadvantage in morbidity is
less consistent and depends on the selected measure of
illness, definition of the disease, and its age-related tra-
jectories, as well as the period under investigation. Previ-
ous studies have indicated that men report having more
life-threatening conditions, whereas women tend to have
more non-life-threatening conditions (Case and Paxson
2005). Case and Paxson showed that sex differences in
self-reported health were fully explained by sex differences
in the distribution of chronic diseases. In 11 European
countries and the USA, arthritis and depression were more
common among women, whereas men were more likely to
suffer from heart diseases (Crimmins et al. 2010). A study
among very old Swedes revealed no significant sex dif-
ferences in rates of depression in 1992, but women had
higher depression rates than men in 2002 (Scho¨n and
Parker 2008). Although men have substantially higher risks
of coronary heart disease (CHD) before age 60, the male
excess of CHD incidence declines considerably after age
60 (Rich-Edwards et al. 1995).
A number of mechanisms have been proposed to explain
the male–female health-survival paradox. Gender differ-
ences in biological risks, and risks acquired through social
roles, lifestyle, and health behaviors were suggested as the
most common explanations for sex differences in health
and mortality (Nathanson 1975; Wingard 1984; Waldron
1985; Verbrugge and Wingard 1987; Verbrugge 1989;
Case and Paxson 2005). The most prominent biological
explanations for the differences in male and female health
and mortality are hormonal [favorable effects of estrogen
on serum lipids and prevention of degenerative processes
via its protective effect on brain cells (Waldron 1995;
McEwen and Alves 1999)], autoimmune (greater suscep-
tibility of men to infections) (Crimmins and Finch 2006),
and genetic (the lack of a second X chromosome in men)
(Christensen et al. 2000; Austad 2006; Morris and Harrison
2009).
It has been consistently demonstrated that men engage
more frequently in risky behaviors, such as the use of
tobacco, alcohol, and psychoactive substance, less safe
driving, and less healthy eating, resulting in elevated risks
of CHD, lung cancer, chronic obstructive pulmonary dis-
eases, liver cirrhosis, and accident fatalities (Waldron
1985; Wardle et al. 2004). Cigarette smoking has been
identified as the single largest factor for explanation of sex
differential mortality in high-income countries (Jacobsen
et al. 2008; Katanoda et al. 2008; Preston et al. 2009).
Preston et al. (2009) showed that although smoking-
attributable fraction of deaths was much higher among men
than women across all developed countries, it rapidly
increased among women from 1955 to 2003, whereas the
patterns were divergent among men. The impact of highly
prevalent lifestyle-related risk factors on health expectancy
has been studied in Denmark. Overweight, obesity, or
being physical inactive reduced expected lifetime without
long-standing illness much more for women than men,
whereas the impact of heavy smoking did not differ
between genders (Brønnum-Hansen et al. 2007). Another
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Danish study showed that the impact of smoking on life
expectancy and health expectancy was present irrespective
of educational level and that the social gap in expected
lifetime in good health was widest among female heavy
smokers and much larger than for male heavy smokers
(Brønnum-Hansen and Juel 2004). Smaller sex differentials
in life expectancy at birth among Israeli Jews compared to
the populations in Western countries were mainly due to
lower mortality among Israeli men for causes of death
related to lifestyle behavior: lung and aerodigestive cancer,
liver cirrhosis, and external causes (Staetsky and Hinde
2009). These findings point toward the end of the modern
epidemic of CHD and lung cancer for men described by
Morris (1955) and emphasize the importance of gender-
specific lifestyle behavior in explaining sex differences in
health and mortality. Although behavioral factors contrib-
ute substantially to the increased mortality from cardio-
vascular and other chronic diseases in men, they cannot
fully explain sex-differences in mortality as suggested by
the female advantage in life expectancy among non-
smokers (Valkonen and Van Poppel 1997).
Sex differences in risks acquired through social roles
and health behaviors have also been suggested to partially
explain sex differences in morbidity and mortality
(Wingard 1984). Women were found to be more interested
in health (Green and Pope 1999), to report more symptoms
(Kroenke and Spitzer 1998) and to show higher healthcare
utilization than men did (Wingard 1984). The finding that
men have lower levels of primary care use, but higher
hospitalization rates than women suggests that men may
disregard early signs of disease and postpone going to the
doctor until the later stages of disease development (Galdas
et al. 2005; Juel and Christensen 2007). However, other
studies found no apparent gender differences in the
accuracy of reporting health problems or prescription
medications (Macintyre et al. 1999; Oksuzyan et al. 2009).
Additionally, in contemporary industrial societies with
more fathers taking on household responsibilities and car-
ing for children, and more women working, the contribu-
tion of the traditional distribution of gender roles in
explaining sex differences in health and mortality may
have diminished.
Some of the difference could be due to selection and
information bias in surveys, if men are reluctant to par-
ticipate and/or report health related information if they
have diseases or disabilities. The Danish data showed that
selection bias in surveys may contribute to the explanation
of the health-survival paradox, but its contribution is likely
to be small (Oksuzyan et al. 2009). Male disadvantage in
mortality around periods of stress, such as spousal loss
(Erlangsen et al. 2004), can be partially explained by
interrupted medical treatment among men. A recent study
among 65 years and older persons suggested that loss of
informal care, self-care and healthcare coordination rather
than formal contacts with healthcare providers may con-
tribute to higher excess mortality in widowers compared
with widows (Jin and Chrisatakis 2009).
In conclusion, the five research papers presented in the
current issue of the European Journal of Ageing provide
the audience with new insights into sex differences in
health expectancy. They go beyond description of sex
differences in health expectancy and assess the contribu-
tions of mortality and disability to gender differences in
healthy life years and unhealthy life years, investigate
temporal changes in sex differential health expectancy, as
well as analyze contributions of time and age dimensions to
the gender gap. However, there is still work to be done to
indentify and quantify mechanisms underlying sex differ-
ences in longevity, health, and aging. Despite decades of
research on the male–female health-survival paradox, we
still do not fully recognize whether behavioral factors
explain most of the gender gap or whether biological and
social differences contribute more substantially to the
explanation of the sex differences in health and mortality.
Future studies may also aim to improve methodological
problems, e.g. investigate sex differences in health expec-
tancy across populations that include institutionalized
persons. Although population aging occurs worldwide, its
timing and pace may differ across genders and countries.
Continuous monitoring of trends in health expectancy may
help to solve the ongoing debate whether longer lives are
accompanied by worse health at old ages, especially among
women, and may help to meet future needs of aging
societies and ensure their sustainability.
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